



POLICY BRIEF: LAND 
DEGRADATION IN KENYA
This policy brief aims to give an overview of land degradation hotspots in Kenya and the 
policy options for land restoration. In this assessment, land degradation is referred to 
as the persistent loss of ecosystem function and productivity caused by disturbances from 
which the land cannot recover without human intervention (unaided). Hotspots are 
defined as places that experience high land degradation and if left unattended, will 
negatively affect both human wellbeing and the environment. 
The spatial location of hotspots was identified through a methodology combining modelling 
and field validation. Understanding the spatial locations helps identify hotspot areas and 
target them as priority intervention sites for restoration with relevant management options. 
This national level policy brief is complemented by three other detailed policy briefs 
focusing on the counties of Bungoma, Siaya, and Kakamega. In addition, this policy brief is 
supported by a detailed comprehensive assessment 
report which can be accessed at this link:   
https://cgspace.cgiar.org/handle/10568/97165
Fred Kizito, Lulseged Tamene, Nicholas Koech, Brian Pondi and Kennedy Nganga (2018) in collaboration with TMG Think Tank: 
Land Degradation Assessments Using Multiscale Hierarchical Approaches for Agroecosystem Restoration and Improved Food Security: The Case for Kenya and 
Burkina Faso. CIAT publication, pp56
In this land degradation assessment, the methods 
followed a hierarchical approach (covering three 
different scales: national, county and watershed) and 
involved, modeling and analyses, stakeholder 
consultations as well as field validation and verification 
for evidence and culminated in what if scenarios for 
restoration options (See Figure 1). 

















Figure 1 illustrates the process and methodology that 
was followed in the degradation assessment:
The degradation was conducted at multiple scales 
from the national, county and watershed level. 
Relevant data was collected for areas of interest, and 
this was subjected to modeling and analyses.
Results from the modeling were shared with expert 
groups of stakeholders and feedback from this 
process was then incorporated back into the 
assessments.
This was followed by field validation and verification 
exercises.
Using the results from the field validation and 
verification, “what if scenarios” were then conducted 
with relevant biophysical data  for modeling in order 
to  provide a suite of restoration options.  
Figure 2: Kenya national level analyses on land degradation between 2000 – 2015 depicting: A) NPP trend B) NPP correlation significance trend and C) NPP in response to rainfall.
KEY MESSAGE 1: Based on work conducted in Western Kenya: Bungoma, Siaya and 
Kakamega, land degradation is a multi-faceted and a multi-causal phenomenon 
with both human-caused and climate induced drivers. Addressing land degradation 
needs to go hand in hand with building resilience to both human pressures and 
climate change in order to develop relevant and sustainable management options.
9% of the total area of Kenya (hosting about 4% of the population) shows positive trend mainly due to improved land 
restoration and reforestation practices
12% of Kenya (supporting about 27% of the country’s population) is degraded due to human induced causes
Efforts that use 
evidence-based approaches 
from these degradation 
assessments (supported by 
an enabling policy 
environment) will be needed 
to facilitate targeted 
strategies and interventions.
The land degradation hotspot map was derived based on time series analysis of satellite (AVHRR NPP) 
and climate (CHIRPS) data in order to map the spatial distribution of land degradation risk for 
prioritizing intervention areas at national level. The major parts of western and southern Kenya 
experience significant decline in green biomass depicting land degradation. In addition, the central and southwestern regions of Kenya experienced 
significant decline in productivity and point to potential degradation risk. 
As indicated in Figure 2, a closer assessment of the observed NDVI trends indicates that some of the areas (YELLOW) show significant negative trends 
in NDVI but are not affected by annual changes in rainfall. This could be attributed to human impact on vegetation or land use, which can be possibly 
linked with deforestation, intrusion of cultivation into bush/forest areas, or intentional bushfires. These areas had a consistent decline in Net Primary 
Productivity (NPP) serving as a proxy for land degradation hotspots. Some areas (light RED) show significant improvement in NDVI but with no 
significant relationship with rainfall trend. This can be due to improved land management and restoration practices that enhanced land productivity. 
For those areas that have experienced significant decline in NDVI while there is positive relation with rainfall (RED), the possible attribution could be 
due to declining or variable rainfall that undermined land productivity. Considering that the (GREEN) observed is a significant improvement in NDVI 
associated with positive relationship with rainfall whereby declining/improving NDVI is associated with declining/increasing rainfall. This could be due 
to ‘climate-impact’ such that good rainfall seasons over the years have improved overall land productivity. It is however important to note that the 
‘greenness’ can be due to bush/shrub encroachment. Generally, the results show that observed NDVI trends in some parts of the western and 
southern parts of Kenya can be attributed to human intervention, while most of the northern parts of Kenya shows that change in vegetation 
productivity would likely be due to changes in rainfall. The study results are consistent with land degradation hotspots maps generated by other studies 
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FIGURE 2A: The observed trends in greenness (NDVI) 
in some parts of Western Kenya can be attributed to 
human impact, while most of the northern parts of 
Kenya shows that changes in vegetation productivity 
would likely be due to changes in rainfall. 






FIGURE 2B: Figure 2A was followed by a level of 
significance calculation of the output which was 
classified into three categories depicted below.
Based on the figure, the North western part of Kenya 
showed a significant increase in green leaf biomass 
compared to the central region which experienced 




in green leaf 
biomass 
RED Significant Negative Trend: 
Indicates reduction in green 
leaf biomass 
YELLOW No Significant 
Trend: Areas with no 
significant change
FIGURE 2C: In relation to NPP response to rainfall, the 
major drivers could be “climate induced” and/or 
“human-caused”. The long-term response of green 
biomass to changes in annual rainfall was tested using 
Pearson’s correlation coefficient. Areas with significant 
correlation at 90% level and with -0.45 < |R| > 0.45 were 
considered as places where there is high interrelationship 
between NPP and RF trend. The figure depicts that there is 
generally a strong positive correlation between long term 
NPP and rainfall in the north eastern and north western 
parts of Kenya. Most of the northern parts of Kenya 
experience a negative correlation between rainfall and 
NDVI with east and south eastern parts recording positive 
correlation.
Political will in addressing land degradation combined with agricultural 
transformation needs substantial reform in the context of coordination across 
ministries and inter-sectoral collaboration. 
Land restoration requires a sectoral approach since land degradation drivers have 
multitude of sources and tackling them needs an integrated approach. 
There is a need for a high degree of political prioritization and the willingness to 





For the non-degraded areas in Bungoma, Siaya and 
Kakamega, the use of promising pilot areas to scale and 
leverage what is already working needs to be promoted 
and replicated elsewhere to restore ecosystem services. 
Emphasis on farmer centered capacity building, so that 
any efforts for landscape restoration will be from the 
grassroots. 
KEY MESSAGE 2:  Land degradation assessments revealed spatial distribution of high risk areas for prioritizing tailored 
interventions specifically for the western and southern parts of Kenya. 
INSIGHTS
KEY MESSAGE 3: Land degradation has direct impacts on human population and on loss of ecosystem services. Decline in 
ecosystem services in turn increasingly impacts daily livelihoods and hampers socioeconomic development in the areas most 






















































To account for the role of differences in land use/cover on soil 
loss and land degradation, we used land use/cover data 
generated from Landsat satellite image analysis. In addition 
land use change assessments were conducted. Study findings 
revealed that the western and southern parts of Kenya suffer 
higher levels of land degradation compared to the other parts 
Figure 1. Work conducted elsewhere also revealed significant 
changes in Western Kenya specifically for counties of Kakamega 
and Siaya. The spatial distribution of land use changes were 
more pronounced with gains in Agriculture and major changes 
coming from grassland, shrublands and settlements (Figure 3). 
This is strongly related to the population foot print in these areas 
which links to Key message 1. 
Figure 3: A) Area percent of spatial change in western Kenya counties. With 94.4 percent overall spatial change, bareland in Bungoma County had the highest amount of change of these 

















Changed spatial area (1995-2017)
Bungoma Kakamega Siaya INSIGHTS
Targeted restoration efforts should be made 
for the identified priority areas, in the western 
and Southern parts of Kenya and for the 
counties of Bungoma, Siaya and Kakamega.
Additional preventive measures need to be 
taken for non-degraded areas since the costs 
of restoration will outweigh the preventive 
measures and will never attain its original 
state.  
Land use policy changes need to consider the 
key classes of land cover where the most rapid 
and pronounced changes are taking place 
namely agriculture gaining land from 
grasslands and shrub lands, an aspect that is 
applicable for the counties of Bungoma, Siaya 
and Kakamega.
The methodology used was similar to the one highlighted for Key messages 1 
and 2. Study results indicated that 12% of the area is degraded and this is 
occupied by 27% of population. This work depicts extents of hot- and 
green-spots. Previous studies on remote sensing to identify degrading areas 
based on loss of NPP between 1981 and 2003 found that 18 per cent of 
Kenya’s total land area was degraded (Bai et al., 2008). Other areas that may 
appear as degraded have fundamental ecosystem services in relation to 
livestock grazing for example, in the northern rangelands, 12.3% suffered 
from severe land degradation, 52% encountered moderate land degradation, 
and 33% faced slight vulnerability to degradation. This study further 
characterized that in early 2000s, about 30% of Kenya was affected by very 
severe to severe land degradation (UNEP, 2002) and ca. 12 million people 
depended on land that is degrading (Bai et al., 2008). In a similar estimate, 
prior work in 1997 showed that 64 per cent of Kenya’s land area was 
potentially subject to moderate desertification and about 23 per cent were 
vulnerable to severe to very severe desertification. Recent studies estimate 
increasing severity and extent and that over 20% of cultivated areas, 30% of 
forests, and 10% of grasslands are subject to degradation (Muchena, 2008) 
while a 2006 pilot study found that potential degraded area occupied 17% of 
Kenya and 30% of its cropland (Bai and Dent 2006).The ecosystem services 
that are most likely to be at stake due to degradation are mainly water 
quantity and quality, food production, and other supporting services such as 
soil health and avoid sedimentation.
CIAT and TMG Research gGmbH - Think Tank for Sustainability wish to thank the partners in Kenya who have supported the land degradation exercise.
Innovative landscape mechanisms that create demand 
driven economic additions along with restoration efforts 
will promote uptake, sustainability, and scalability, for 
the hotspot areas in Bungoma, Siaya and Kakamega.
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